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COMPONENT PARTS BOX FOR VEHICLE 

BACKGROUND OF THE INVENTION 

Field of the Invention 
[0001] The present invention relates to a component parts box for a vehicle and 
particularly to a component parts box for a vehicle suitable for accommodating a large 
number of vehicular component parts in a narrow space of a vehicle efficiently. 

Description of Background Art 
[0002] In vehicles such as automobiles and motorcycles, with an increase in the 
number of electrically controlled functions, a large number of relays have come to be 
used as component parts. If the relays are arranged planarly, the installation area 
becomes large, so it is difficult to install the relays in a narrow place such as inside or 
outside of a vehicle. Various layouts have been proposed so that a larger number of 
parts such as relays can be accommodated within an extremely limited space, e.g. the 
interior of a vehicle. For example, in an electric connector box described in Japanese 
Patent Publication No. 2740773, a large number of parts and circuits, including relays, 
are divided into a plurality of connecting blocks and the divided connecting blocks are 
arranged along the inner wall surface of an instrument panel, whereby a large number 
of relays can be accommodated in a suitable space. 

[0003] Since the above conventional electric connector box is disposed planarly 
along the wall surface of the instrument panel, it is necessary to use the wall surface 
of the instrument panel over a wide area and it has so far not always been possible to 
ensure such a wide wall surface in an appropriate position. Moreover, in the case of 
positioning a relay box along a rear fender of a motorcycle, the following problem has 
been encountered. 

[0004] Fig. 9 shows an example of the arrangement of a large number of relays 
along a rear fender of a motorcycle wherein a control unit is installed centrally of a 
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vehicle body. In Fig. 9, a relay box 70 includes a plurality of relays that are divided 
into plural (two) sections, which are arranged along an outer periphery of a rear fender 
71. Conductors 72 are drawn out from relays 73 contained in the relay box 70. The 
conductors 72 then extend downwardly along the rear fender 71 and are connected to 
a control unit 74. As can be seen from Fig. 9, in the case of arranging the relays 73 
along the rear fender 71, the conductors 72 connected to the relays are different in 
length, so the wiring work for laying the conductors 72 beforehand in the relay box 70 
is not rendered uniform and is complicated. 

SUMMARY AND OBJECTS OF THE INVENTION 
[0005] It is an object of the present invention to solve the above-mentioned 
problems and provide a component parts box for a vehicle capable of simplifying the 
wiring work without increasing the installation area. 

[0006] For achieving the above-mentioned object, the first feature of the present 
invention resides in a component parts box for a vehicle, containing a plurality of 
component parts and a plurality of substrates for connecting terminals of the 
component parts. The plural substrates are arranged in line in a stepped manner like 
stairs and a plurality of the component parts are arranged in a line on each of the 
substrates so that their connecting terminals are opposed to the substrate. 
[0007] The second feature of the present invention resides in a component parts 
box for a vehicle, wherein the component parts are each provided with a set of a 
plurality of connecting terminals. The connecting terminals are connected together to 
the associated substrate. 

[0008] According to the above features, since the substrates are arranged in a 
stepped fashion, the component parts on the substrates are also arranged like stairs and 
hence the appearance of the components parts can also have a shape conforming to the 
external form of the component parts. 

[0009] Therefore, even in a narrow space such as a corner portion of a narrow 
angle, if the degree of steps is set so as to match the corner angle, the box can be 
disposed by utilizing the limited corner space. 
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[0010] Further scope of applicability of the present invention will become 
apparent from the detailed description given hereinafter. However, it should be 
understood that the detailed description and specific examples, while indicating 
preferred embodiments of the invention, are given by way of illustration only, since 
various changes and modifications within the spirit and scope of the invention will 
become apparent to those skilled in the art from this detailed description. 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0011] The present invention will become more fully understood from the detailed 
description given hereinbelow and the accompanying drawings which are given by 
way of illustration only, and thus are not limitative of the present invention, and 
wherein: 

[0012] Fig. 1 is an enlarged view of principal portions of a motorcycle on which is 

mounted a relay box according to an embodiment of the present invention; 

[0013] Fig. 2 is a side view of the motorcycle; 

[0014] Fig. 3 is a sectional side view of the relay box; 

[0015] Fig. 4 is a sectional view taken on line B-B in Fig. 3; 

[0016] Fig. 5 is a sectional view taken on line C-C in Fig. 4; 

[0017] Fig. 6 illustrates a fuse box with a surface cover removed; 

[0018] Fig. 7 illustrates the fuse box with a back cover removed; 

[0019] Fig. 8 is a sectional view of principal portions of the fuse box; and 

[0020] Fig. 9 is a schematic diagram showing an example of layout of a 

conventional relay box. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 
[0021] An embodiment of the present invention will now be described with 
reference to the drawings. Fig. 2 is a side view showing an appearance of a 
motorcycle on which is mounted a vehicular relay box embodying the invention. In 
Fig. 2, a motorcycle (hereinafter referred to as the "vehicle") 1 carries a horizontally 
opposed six-cylinder engine 2 and a frame structure thereof is constituted of a twin 
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frame type main frame 4 extending in a bifurcated form backward of the vehicle from 
a steering head 3 and a rear frame 5 connected to and extending backward from the 
main frame 4. In the steering head 3 is mounted a front fork 6 pivotally and steerably, 
the front fork 6 comprising two pipes disposed right and left in a vehicular running 
direction. A handlebar 7 is fixed to the top of the front fork, that is, to a top bridge. A 
front axle 8 is secured to a lower end of the front fork 6 and a front wheel 9 is 
supported rotatably on the axle 8. 

[0022J A display unit comprising a display panel and a control section, i.e., a 
meter unit 10, is provided in front of the handlebar 7. A lens 12, which is a clear lens, 
of a lamp device is mounted in front of a front fairing (cowl) 11 which covers a front 
portion of the vehicle 1. Inside the front cowl 11 is accommodated a voltage 
increasing device (ballast) 13 of an electric discharge lamp which is used as a lamp 
device. 

[0023] A windscreen 14 is mounted above the front cowl 11 and an air inlet 15 is 
formed near the mounted portion of the windscreen 14. 

[0024] A fuel tank 16 is mounted on the main frame 4. Behind the fuel tank 16 
and on the rear frame 5 are mounted a rider seat 17 and a pillion 18. The pillion 18 is 
integral with the rider seat 17 and has a back rest 19. Behind the back rest 19 is 
provided a rear trunk 20. In a rear portion of the rear trunk 20 are mounted rear strap 
lamps 21 and turning signal lamps 22. Below the rear trunk 20 and on the right and 
left sides of a rear wheel 26 are provided side trunks 23, and in rear portions of the 
side trunks 23 are provided another pair of rear strap lamps 24 and another pair of 
turning signal lamps 25. 

[0025] An air cleaner 27 is mounted below and in front of the fuel tank 16 and a 
throttle body 28 is mounted in front of the air cleaner 27, with intake manifolds 29 
extending downward from the throttle body 28. The intake manifolds 29 are 
connected to three cylinders disposed opposedly on the right and left sides of the 
vehicle body. Upstream of each of the cylinders is disposed a fuel injector (not 
shown). Exhaust manifolds 30 are drawn out backward from the engine 2 and are 
connected to mufflers 3 1 . 
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[0026] Both right and left sides of the rider seat 17 are covered with side covers 32 
and a front lower cowl 33 is disposed in front of the engine 2. A relay box 36 is 
disposed below the rider seat 17 and along a rear fender 37. The relay box 36 is 
mounted on the rear fender 37. 

[0027] A battery 38 is mounted below the relay box 36 and on the left-hand side of 
the vehicle body, and a fuse box 39 is disposed in front of the battery 38. The battery 
38 is mounted on a support frame (see Fig. 1) suspended from the rear frame 5 and the 
fuse box 39 is screwed to the support frame. 

[0028] Further, a rear cushion 34 is disposed below the rider seat 17. The rear 
cushion 34 is connected to a hydraulic unit (not shown) which can adjust the spring 
force electrically and which thereby can adjust an initial suspension load in 
accordance with the weight of the rider. The vehicle 1 can be allowed to stand up 
with use of a stand 35. 

[0029] The following description is now provided about the layout of both relay 
box 36 and fuse box 39. Fig. 1 is a side view of principal portions located near the 
rear fender of the motorcycle. In Fig. 1, the relay box 36 is disposed at a position 
slightly shifted to the front side from the top of the rear fender 37 and it has mounting 
plates 36a projecting nearly horizontally from both side faces thereof. On the other 
hand, the rear fender 37 is provided with bosses 40 having mounting surfaces 
respectively which are opposed to the mounting plates 36a of the relay box. The 
bosses 40 have bolt holes, to which the mounting plates 36a are bolted to fix the relay 
box 36. Within the relay box 36 are arranged a large number of relays 41 as 
component parts in such a multi-stage fashion as shown in Fig. 1 . Conductors 42 are 
drawn out respectively from the relays 41 along the rear fender 37. As is seen from 
Fig. 1, the relay box 36 is disposed by effectively utilizing the space formed between 
the rear fender 37 and a seat bottom plate 43. The conductors 42 are connected to the 
fuse box 39. 

[0030] On the other hand, the battery 38 is mounted on a battery support frame 44 
below the relay box 36 and on the left-hand side of the vehicle body. An upper 
portion of the support frame 44 is suspended from the rear frame 5 through a bracket 
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44a and a lower portion thereof is supported by a lower frame 45 through a lower 
bracket 45a, the lower frame 45 extends rearwardly from the main frame 4. Further, 
the battery 38 is fixed to the support frame 44 with a band 44b stretched between the 
bracket 44a and the lower frame 45. 

[0031] The fuse box 39 is supported on the front side of the support frame 44. The 
fuse box 39 is engaged with the support frame 44 at both upper hook portions 46 and 
a lower clamp portion 47. The upper hook portions 46 comprise groove-like 
projections formed on the support frame 44 and projections formed on the fuse box 39 
side. The lower clamp portion 47 comprises a plate 44c formed on the support frame 
44 and an overhanging portion 39a formed on the fuse box 39 side and bolted to the 
plate 44c. 

[0032] Cables 38c and 38d connected respectively to a positive terminal 38a and a 
negative terminal 38b are introduced from below the fuse box 39 into the fuse box and 
are connected to internal screw terminals which will be described later. Further, 
magnet switches 48 and 49 of a large capacity for opening and closing a circuit 
including a starter motor (not shown) are disposed at obliquely rearward positions 
(near the rear portion of the vehicle body) with respect to the battery 38. The magnet 
switches 48 and 49 are supported by the rear frame 5 through a mounting member 
(not shown) and are connected through cables (not shown) to screw terminals in the 
interior of the fuse box 39. 

[0033] Fig. 3 is a sectional view of the relay box 36, Fig. 4 is a sectional view 
taken on line B-B in Fig. 3, and Fig. 5 is a sectional view of a relay substrate 50 taken 
on line C-C in Fig. 4. Fig. 4 illustrates a state wherein the relays are removed. Hooks 
50a for engagement with the relay box 36 are formed at both longitudinal ends of the 
relay substrate 50. 

[0034] The relay box 36 is provided with the relay substrate 50 which is a long 
substrate and which supports the plural relays 41 in common. In Fig. 3, three such 
relay substrates 50 are arranged vertically in three stages. The relay substrates 50 are 
respectively provided with socket terminals for connecting plural connecting 
terminals (plugs) of the relays 41 together. Seven relays 41 are mounted on each relay 
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substrate, that is, a maximum of twenty-one relays 41 are mounted within the relay 
box 36. The relay substrates 50 are shifted from one another in a dismounting 
direction of the relays 41 like stairs (Fig. 3). 

[0035] Thus, as is illustrated in Fig. 3, the relay box 36 is generally in the shape of 
a parallelogram in side view and therefore can be installed suitably even in a 
complicated and narrow space defined by non-planar wall surfaces, such as the space 
between the rear fender 37 and the bottom plate of the seat. It goes without saying 
that the number of relays 41 received within the relay box 36 is not limited to the one 
adopted in this embodiment, insofar as relay substrates each supporting plural relays 
in common are provided in plural stages and are shifted from one another so as to 
match the shape of an installing space. 

[0036] Fig. 6 illustrates a layout of fuses with a surface cover (a cover mounted on 
the left-hand side of the vehicle body) of the fuse box 39 removed, Fig. 7 illustrates a 
layout of fuses with a back cover of the fuse box removed, and Fig. 8 is a sectional 
view of principal portions as seen in the direction of arrow A in Fig. 6. In a lower 
position of the fuse box 39 are disposed block fuses 51 and 52, which are each 
constituted of a cylindrical body and terminals connected thereto. The terminals of 
the block fuses 51 and 52 are respectively screwed to terminal boards 53, 55 and 
terminal boards 54, 57. One end of the block fuse 51 is screwed to the terminal board 
53 together with cable 38c which is connected to the positive terminal of the battery 
38, and one end of the block fuse 52 is screwed to the terminal board 54 together with 
cable 38d which is connected to the negative terminal of the battery 38. Further, cable 
56 is screwed to the terminal board 55 to which is connected the opposite end of the 
block fuse 51, and cable 58 is screwed to the terminal board 57 to which is connected 
the opposite end of the block fuse 52. 

[0037] A plurality of fuse plug-in terminals 60 are provided on a substrate 59 and 
blade fuses 61 are inserted into the plug-in terminals 60. A positive terminal board 62 
and a negative terminal board 63 both for accessory purpose are provided on the 
substrate 59. Bus bars 64 and 65 are connected to the terminal boards 53 and 55, 
respectively. Further, a bus bar 66 is connected to the positive terminal board 62 for 



0505-0790P 

8 

accessory. The bus bars 64, 65 and 66 are connected respectively to predetermined 
ones out of plug-in terminals 60. 

[0038] The cable 56 is connected to the positive terminal board 62 for accessory 
and the cable 58 is connected to the negative terminal board 63 for accessory. The 
positive side is connected to the magnetic switches 48 and 49 through the positive 
terminal board 62 for accessory. Conductors connected to the blade fuses 61 are 
drawn out to the side opposite to the battery 38 from a hole formed in a side wall of 
the fuse box 39. 

[0039] As shown in the figures, the block fuses 51 and 52 are arranged in line so 
that the respective screw portions for the terminal boards 53 and 54 are positioned 
along the wall surface of the fuse box 39. Therefore, the cables 38c and 38d, which 
are drawn out from the screw portions so as to perpendicularly intersect the 
longitudinal direction of the block fuses 51 and 52, are superimposed one on the other 
when seen in plan as in Fig. 7. Actually, however, since the mounting surfaces of the 
block fuses 51 and 52 are different in height (see Fig. 8), the cables can be drawn out 
downward of the fuse box 39 without any obstacle. 

[0040] Likewise, although the cables 56 and 58 are drawn out in the same 
direction, since their mounting surfaces are also different in height, the cables can be 
connected, without mutual interference, to the positive and negative terminals 62, 63 
for accessory through the interior of the fuse box 39. Particularly, the mounting 
surfaces for mounting the cables 56 and 58 to the terminal boards 55 and 57 are 
stepped in the vicinity of the wall surface (back cover 39b) of the fuse box 39 with 
respect to the substrate 59 on which are mounted plug-in terminals 60 of the blade 
fuses 61, so that here again there is no interference with peripheral members which 
are mounted in association with the plug-in terminals 60. 

[0041] As set forth above, in the configuration wherein cables are screwed to 
block fuses 51 and 52 as circuit components and are drawn out in the same direction, 
the mounting surface of the circuit component (block fuse 52 in this embodiment) 
intersecting the screw portion of the other circuit component is set lower than the 
mounting surface of the other circuit component (block fuse 51). By so doing, the 
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cables which are screwed to the mounting surfaces together with fuses do not interfere 
with each other. This is not limited to the arrangement of two block fuses. Also in the 
case of using a larger number of block fuses, a mutual interference of cables 
connected to screw portions can be prevented by setting the mounting surface of a 
circuit component intersecting a larger number of screw portions lower than those 
intersecting less screw portions. 

[0042] The fuse box with fuse mounting surfaces set as above is suitable 
particularly for a motorcycle having subdivided circuits, a larger number of fuses and 
a limited mounting space. 

[0043] As will be apparent from the above description, according to the present 
invention, since component parts are arranged in plural stages in a stepped manner 
like stairs, it is possible to form a corner portion of the box at an acute angle. 
Consequently, a large number of component parts such as relays can be concentrated 
in a space having a narrow corner such as a space where a fender of a motorcycle and 
a member adjacent thereto intersect each other. 

[0044] The invention being thus described, it will be obvious that the same may be 
varied in many ways. Such variations are not to be regarded as a departure from the 
spirit and scope of the invention, and all such modifications as would be obvious to 
one skilled in the art are intended to be included within the scope of the following 
claims. 



